). 



IF V = 0, THEN 0 = 7i [RADIANS] > 0 
IF V - 1, THEN 0-0 [RADIANS] 




Tt-RETARDER 



V 



IF V = 0, THEN 0 - 0 [RADIANS] 'a 
IF V = 1 , THEN 0 = it [RADIANS] ' 




7t-RETARDER 



SSB ti/2-SHIFTER 



SSBtu/2-SHIFTER 



Tt/2-RETARDATION LAYER T- 
MADE WITH MATERIAL "1" 
AT WAVELENGTHS, 

Tt/2-RETARDATI0N LAYER "2" 
MADE WITH MATERIAL "2" 
; AT WAVELENGTH^ 



SUPER BROAD-BAND Tt-PHASE RETARDATION PANEL 



TNOR, 
STNOR 
CLC . 




Tt-RETARDER 



PHASE - RADIANS 



0 Ji 



Tt/2 



0 



OVERALL 
PHASE 

RETARDATION 




Tt/2-RETARDATION "1" 
Ti/2-RETARDATION "2" 



V 



WAVELENGTH 




SYMMETRICAL OPERATION vX~10 
50% TRANSMISSION 
50% REFLECTION 




OPAQUE STATE SYMMETRICAL 

50% TRANSMISSION . vX~ 14 

.50% REFLECTION 



LHCP 




18B 



w REFLECTION . ^ ^RHCP 

J^LHCP. |X,RHCP 



RHCP 




i . REFLECTIVITY - % 



100 



r LHCP . 

V INCIDENT 100 



REFLECTIVITY -% 



-A^ LHCP 



REFLECTION " 




RHCP 
INCIDENT 



^ ^» ^ WAVE- 

0# LENGTH 



0 



i-^ All RHCP 



REFLECTION 




RHCP 
INCIDENT 



LHCP 
INCIDENT 



h „. V WAVE- 

/O^. 6£? . LENGTH 



! i 




OPAQUE SYMMETRICAL 
TOTAL REFLECTION 



V • • • 

■ . • ■= / 

■ . I . 





ASSYMMETRIGAL TRANSPARENT OPERATION 
50% TRANSMISSION 50% REFLECTION 






v 



REFLECTIVITY - % 



100 



80 



60 
40 
20 
0 



RIGHT HANDED 
BEAM (A) 

LEFT HANDED 
BEAM (B) 




400 



500 



600 



700 

WAVELENGTH - nm 



50 



40 



30 



20 



10 



REFLECTIVITY - % 

NO VOLGATE (A) 
WITH VOLTAGE (B) 




400 



500 



600 



700 

WAVELENGTH - nm 




\ 




25B 



|XLHCP| 



^RHCPJ 



TOTAL REFLECTION 
OPAQUE SYMMETRICAL 



v/~ 24 




TOTAL TRANSMISSION 
CLEAR SYMMETRICAL 



i 

V 




28B ' 



\tHCP 1 



RHCP 



V = 1 



100--- 



V = 0 + 




28A 



V = 1 



OPAQUE SYMMETRICAL j^RHCP ' 



N^27 



27 




TOTAL TRANSMISSION 1^ LHCP lX. RHCP 
CLEAR SYMMETRICAL T T 



MLHCP l^RHCP 

V^27 



UNPOLARiZED 
INCIDENT 



REFLECTED LIGHT 
IN POLARIZATION 
STATE (I) 



SUBSTRATE 




TRANSMITTED LIGHT 
IN POLARIZATION 
STATE (II) 



CLC 

PIGMENTS 



V~28A(28B) 



UNPOLARIZED 
INCIDENT 



SUBSTRATE 



NEMATIC 
MOLECULES - 




-TRANSMITTED 
UNPOLARIZATION 
LIGHT 



CLC 



PIGMENTS 
V^28A(28B) 



